Supplemental Material

This file contains additional statistical analysis of ESP v2.0 model results. The statistical metrics used are listed in Table S1. Mean Difference (MD) is a calculation of the average difference in emissions, e, between scenarios A and B, for a source category, s, over grid cells i=1 to n, where n is the set of grid cells. MD equals 0 over the full grid if each scenario uses the same emission growth factors. MD is useful in examining the sign and magnitude of difference for a subset of cells, such as those representing urban or rural land use. Mean Absolute Difference (MAD) is similar, but provides an indication in the emissions differences independent of the sign of those differences.  Normalized Mean Absolute Difference (NMAD) calculate the ratio of MAD to the corresponding average grid cell value.  
The primary metric used within the main body of the paper was Fractional Difference (FD). FD is a measure of the difference between two cells. FD is a symmetric metric ranging from -200% to +200%.  A value of 67% for FD represents that eA is larger than eB by a factor of two, while an FD of 0 means that values are the same. The mean FD (MFD) provides information about the magnitude and variability of differences between two gridded inventories. The final two metrics are useful for understanding grid cell-level variation across grid cells from one result to another. Root Mean Square Difference (RMSD) is a measure of the standard deviation of grid cell differences between two model results.  Normalized RMSD divides this value by the average grid cell value.
In Table S2, a number of these metrics are applied to evaluate grid-cell changes when disaggregating from the regional growth factors (FutureRegGF) to county-level growth factors (Future). On average, NMAD shows grid cell emission values change from 3.6% to 13%, depending on species. The greatest variation is in CO and NOx. Differences between species are a function of their predominant source categories and whether the emissions from those source categories are affected by population shifts. NOx and CO are particularly highly correlated with population since transportation is responsible for a large component of the emissions of both.

Table S3 evaluates grid cell-level differences, Future minus Future05Surr. These metrics are correlated with the linkage between emissions and changing spatial surrogates. NMAD shows the greatest changes in VOC and CO emissions, each nearly 7%. In contrast, NMAD for SO2 emissions is less than 1%. SO2 emissions are mostly from power plants, which are grown in place. 

Tables S4 and S5 provide additional insights into shifting emissions. In Table S4, MD is shown by species, calculated as the values for Future minus those of FutureRegGF. The table corresponds to Figure 10 in the text. The data are stratified by ranges of population density, and the number of cells within each range are shown. Overall, MD equals zero across all grid cell ranges for each pollutant, but stratification allows a more detailed assessment of changes in various density ranges. For example, the results for NOx show that using county-level emission growth factors increases emissions in grid cells with populations greater than 10,000. Emissions grid cells with projected populations less than 10,000 decrease. Growing emissions in place thus would not accounting for urban and suburban expansion into surrounding counties, nor would it capture emission changes from migration away from rural counties.
Table S5 shows the effects of adjusting future surrogates by subtracting results from Future05Surr from those of Future. The values correspond to Figure 12. The results indicate that updating surrogates decreases emissions from the most and least dense grid cells, while increasing emissions from cells in between. Note that both these results used to create this table include the updated regional-to-county mapping. Differences could be expected to be particularly great in large western counties with urban expansion. Expansion of urban areas would be represented in higher emissions in surrounding counties. Expansion of these emissions into urban and suburban grid cells would not occur without updates to spatial surrogates.
An additional file is also included in this Supplemental Information. The file “example_spatial_calculations.xlxs” demonstrates how county-level emission growth factors are developed from regional emission growth factors and population changes. 

Table S1. Equations of statistical metrics used to compare differences of the Future Run from the two SF Runs for selected pollutants.

	Metric                                                             Equation  

	Mean Difference (MD)                                                
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	Mean Absolute Difference (MAD)                                 
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	Normalized Mean Absolute Difference (NMAD)       
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	Fractional Difference (FD)                                           
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	Mean Fractional Difference (MFD)                              
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	Root Mean Square Difference (RMSD)                      
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	Normalized RMSD (NRMSD)                                    
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Table S2. Domain-wide 2050 annual emission difference metrics due to using regional rather than county-specific growth factors, Future minus FutureRegGF.

[image: image8.emf]                  Future Run vs. Region-Factor SF Run

Speceis  MAD  NMAD (%)  RMSD  NRMSD (%)

NOX 11.79 9.57 118.18 95.97

SO2 3.23 12.71 27.74 109.28

CO 73.01 8.08 443.41 49.09

PM10 2.37 6.73 14.69 41.63

PM25 1.77 6.78 9.25 35.34

VOC 11.93 3.57 52.66 15.75


Table S3. Domain-wide 2050 annual emission difference metrics due to using ICLUS 2005 surrogates rather than 2050, Future minus Future05Surr.

[image: image9.emf]                 Future Run vs. 2005-Surrogate SF Run

Speceis  MAD  NMAD (%)  RMSD  NRMSD (%)

NOX 4.66 3.78 26.72 21.70

SO2 0.09 0.36 0.51 2.02

CO 58.88 6.52 346.65 38.36

PM10 1.64 4.65 7.13 20.23

PM25 1.37 5.23 5.43 20.77

VOC 23.11 6.91 200.22 59.86


Table S4. 2050 Mean difference (MD)  of annual emissions (ton) due to using regional rather than county-specific growth factors, stratified by grid cell population at 2050 (POP50 – 2050 population per grid cell, GRIDS – the number of grid cells), Future minus FutureRegGF.


[image: image10.emf]POP50 NOx SO2 CO VOC PM25 PM10 GRIDS

< 1k            -0.54 -0.09 -3.01 -0.78 -0.08 -0.10 116702

1k-5k -5.41 -1.79 -35.46 -5.80 -1.11 -1.43 12425

5k-10k            -4.51 -2.99 -37.13 -1.03 -1.14 -1.69 2937

10k-30k 0.85 -2.98 -15.97 8.36 0.36 -0.19 2779

30k-50k 2.30 0.74 31.95 21.54 3.10 3.68 796

50k-80k 19.90 6.54 160.30 37.84 5.30 5.51 537

80k-130k 58.12 17.58 281.36 59.26 11.18 15.02 411

130k-200k 67.33 27.64 643.96 99.96 15.52 22.31 323

>=200k 265.44 87.88 1611.19 195.29 29.67 43.03 331



Table S5. Mean difference (MD) of 2050 yearly total emissions (ton) due to using ICLUS 2005 surrogates rather than 2050, stratified by grid cell population at 2050 (POP50, 2050 population per grid cell, GRIDS, number of grid cells) , Future minus Future05Surr.


[image: image11.emf]POP50 NOx SO2 CO VOC PM25 PM10 GRIDS

< 1k            -0.01 0.00 -0.13 -0.01 -0.01 -0.01 116702

1k-5k 0.16 0.00 2.99 1.90 -0.03 -0.02 12425

5k-10k            2.27 0.05 46.31 25.01 0.99 1.28 2937

10k-30k 8.57 0.16 140.83 92.51 2.28 2.59 2779

30k-50k 13.38 0.21 145.08 5.17 1.40 1.68 796

50k-80k 12.87 0.22 102.92 -56.99 0.47 0.05 537

80k-130k 1.50 0.01 -126.63 -160.95 -2.38 -2.53 411

130k-200k -35.86 -0.65 -552.74 -286.33 -6.04 -6.54 323

>=200k -115.52 -1.99 -1478.57 -507.59 -17.51 -21.62 331
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				      Base and Future Emission Differences

						Base Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		150.12		56.13		-83.71		559.45		209.17

		SO2		10.60		31.01		-80.12		60.28		176.30

		CO		420.05		33.26		-35.12		1639.68		129.84

		PM10		8.16		20.08		-34.23		28.91		71.18

		PM25		7.59		23.59		-39.71		23.77		73.84

		VOC		81.66		20.85		-22.66		337.17		86.10



				Emission Differences Caused by Different Surrogates

				           2005-Surrogate Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		4.66		3.78		-0.38		26.72		21.70

		SO2		0.09		0.36		-1.24		0.51		2.02

		CO		58.88		6.52		-0.64		346.65		38.36

		PM10		1.64		4.65		-1.38		7.13		20.23

		PM25		1.37		5.23		-1.31		5.43		20.77

		VOC		23.11		6.91		-0.75		200.22		59.86



		Emission Differences Caused by Region to County Growth Allocation

						Region-Factor Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		11.79		9.57		-7.49		118.18		95.97

		SO2		3.23		12.71		-10.85		27.74		109.28

		CO		73.01		8.08		-6.89		443.41		49.09

		PM10		2.37		6.73		-6.01		14.69		41.63

		PM25		1.77		6.78		-6.34		9.25		35.34

		VOC		11.93		3.57		-4.00		52.66		15.75





																      2050 SMOKE Runs				                ICLUS Surrogates

																				2050		2005

																2050 NEI from 		County		Future Run       Scenario 2		2005-Surrogate Run Scenario 3

																Growth Factors		Region		Region-Factor Run Scenario 4		N/A

		No zero comparison



				      Base and Future Emission Differences

						Base Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		150.12		56.13		559.45		209.17

		SO2		10.60		31.01		60.28		176.30

		CO		420.05		33.26		1639.68		129.84

		PM10		8.16		20.08		28.91		71.18

		PM25		7.59		23.59		23.77		73.84

		VOC		81.66		20.85		337.17		86.10



				Emission Differences Caused by Different Surrogates

		                 2005-Surrogate Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		4.66		3.78		26.72		21.70

		SO2		0.09		0.36		0.51		2.02

		CO		58.88		6.52		346.65		38.36

		PM10		1.64		4.65		7.13		20.23

		PM25		1.37		5.23		5.43		20.77

		VOC		23.11		6.91		200.22		59.86



		Emission Differences Caused by Region to County Growth Allocation

		                   Region-Factor Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		11.79		9.57		118.18		95.97

		SO2		3.23		12.71		27.74		109.28

		CO		73.01		8.08		443.41		49.09

		PM10		2.37		6.73		14.69		41.63

		PM25		1.77		6.78		9.25		35.34

		VOC		11.93		3.57		52.66		15.75



																		Speceis		 MAD		 NMAD		 RMSD		 NRMSD		 COUNT

																		NOX		72.4292		4.9746		127.5324		8.7591		1786

		POP>=30000																SO2		1.3943		0.3956		2.4802		0.7037		1786

																		CO		855.0539		6.9415		1627.136		13.2094		1786

																		PM10		14.411		4.2843		24.301		7.2246		1786

				Emission Differences Caused by Different Surrogates														PM25		11.5847		4.9567		18.6993		8.0008		1786

		                 2005-Surrogate Run vs. Future Run																VOC		295.0831		8.0756		763.9626		20.9076		1786

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		72.43		4.97		127.53		8.76

		SO2		1.39		0.40		2.48		0.70

		CO		855.05		6.94		1627.14		13.21								Speceis		 MAD		 NMAD		 RMSD		 NRMSD		 COUNT

		PM10		14.41		4.28		24.30		7.22								NOX		148.1872		10.8129		609.9268		44.505		1786

		PM25		11.58		4.96		18.70		8.00								SO2		46.8488		14.2403		141.7485		43.0862		1786

		VOC		295.08		8.08		763.96		20.91								CO		955.1465		8.2282		2226.6543		19.1817		1786

																		PM10		26.74		8.4352		67.8325		21.3981		1786

		Emission Differences Caused by Region to County Growth Allocation																PM25		19.1333		8.7376		43.2248		19.7394		1786

		                   Region-Factor Run vs. Future Run																VOC		115.4262		3.3826		245.2837		7.1882		1786

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		148.19		10.81		609.93		44.51

		SO2		46.85		14.24		141.75		43.09

		CO		955.15		8.23		2226.65		19.18

		PM10		26.74		8.44		67.83		21.40

		PM25		19.13		8.74		43.22		19.74

		VOC		115.43		3.38		245.28		7.19







Srg

		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS		NOx		SO2		CO		PM10		PM25		VOC		GRIDS

		< 1k           		0.07		0.00		0.86		0.20		0.05		0.06		116702		0.7058		0.1297		1.8568		2.3108		2.3728		0.7376		116702

		1k-5k		1.77		0.03		24.02		7.19		1.20		1.37		12425		2.0408		0.2049		4.0703		4.2204		4.6471		3.1238		12425

		5k-10k           		6.29		0.14		92.85		43.00		3.80		4.54		2937		3.9495		0.3757		7.417		7.502		8.1499		8.1596		2937

		10k-30k		16.57		0.34		236.34		161.64		6.66		7.65		2779		5.2274		0.4908		9.9547		7.2421		8.3017		14.7114		2779

		30k-50k		32.85		0.66		402.41		145.64		8.25		9.34		796		6.144		0.5118		8.4706		5.3621		6.2955		7.792		796

		50k-70k		48.51		1.03		548.95		178.87		8.52		11.39		406		5.944		0.4701		7.596		5.0773		5.358		7.0369		406

		70k-100k		69.28		1.36		738.22		221.69		10.97		13.94		324		6.0542		0.5368		7.8729		4.3604		4.9332		7.1348		324

		>=100k		116.15		2.14		1412.08		416.70		15.42		19.91		872		4.4163		0.3321		6.6453		3.6879		4.3022		7.4133		872





		Surrogates				MAD																NMAD



		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.01		-0.00		-0.13		-0.01		-0.01		-0.01		116702

		1k-5k		0.16		0.00		2.99		1.90		-0.03		-0.02		12425

		5k-10k           		2.27		0.05		46.31		25.01		0.99		1.28		2937

		10k-30k		8.57		0.16		140.83		92.51		2.28		2.59		2779

		30k-50k		13.38		0.21		145.08		5.17		1.40		1.68		796

		50k-80k		12.87		0.22		102.92		-56.99		0.47		0.05		537

		80k-130k		1.50		0.01		-126.63		-160.95		-2.38		-2.53		411

		130k-200k		-35.86		-0.65		-552.74		-286.33		-6.04		-6.54		323

		>=200k		-115.52		-1.99		-1478.57		-507.59		-17.51		-21.62		331



		MD





		Factors				MFD





Factors

		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS		NOx		SO2		CO		PM10		PM25		VOC		GRIDS

		< 1k           		0.77		0.09		3.89		1.13		0.10		0.11		116702		7.5202		9.5661		7.9052		3.9558		4.3762		4.1292		116702

		1k-5k		8.12		2.03		49.67		10.64		1.46		1.83		12425		8.7827		11.2713		7.9017		5.393		5.4289		4.4727		12425

		5k-10k           		14.95		4.49		106.88		19.16		2.94		3.78		2937		8.997		11.4641		8.0038		5.9547		6.025		3.4652		2937

		10k-30k		29.30		8.51		195.09		32.14		5.55		7.19		2779		9.0231		11.8676		7.7081		6.633		6.7607		2.7172		2779

		30k-50k		51.24		15.37		337.85		49.79		9.43		12.14		796		9.3888		11.9675		6.9463		7.05		7.2889		2.6876		796

		50k-70k		76.88		24.32		532.74		70.89		13.49		18.77		406		9.4457		11.3915		7.381		8.5804		8.7365		2.8876		406

		70k-100k		99.79		31.55		658.28		84.94		16.56		22.89		324		9.0123		13.1613		7.1602		7.4141		7.7702		2.8727		324

		>=100k		284.03		88.73		1741.83		196.49		33.07		49.32		872		11.6842		14.9029		8.9426		9.8727		10.0579		3.8189		872







		Factors				MAD																NMAD



		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.54		-0.09		-3.01		-0.78		-0.08		-0.10		116702

		1k-5k		-5.41		-1.79		-35.46		-5.80		-1.11		-1.43		12425

		5k-10k           		-4.51		-2.99		-37.13		-1.03		-1.14		-1.69		2937

		10k-30k		0.85		-2.98		-15.97		8.36		0.36		-0.19		2779

		30k-50k		2.30		0.74		31.95		21.54		3.10		3.68		796

		50k-80k		19.90		6.54		160.30		37.84		5.30		5.51		537

		80k-130k		58.12		17.58		281.36		59.26		11.18		15.02		411

		130k-200k		67.33		27.64		643.96		99.96		15.52		22.31		323

		>=200k		265.44		87.88		1611.19		195.29		29.67		43.03		331



		MD





MFD

		POP50		NOx		SO2		CO		VOC		PM25		PM10				NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.5407		-0.7106		-0.7776		-0.7949		-0.8866		-0.9333				-3.0482		-4.3155		-2.843		-1.7824		-2.9157		-2.7155		116702

		1k-5k		0.9593		0.2834		0.9793		1.1639		-0.1378		0.028				-6.0731		-9.8083		-5.1482		-2.663		-3.6693		-3.7999		12425

		5k-10k           		3.4531		1.4368		5.7584		6.4364		4.886		4.7906				-1.9573		-3.3784		-1.7577		0.5354		0.5927		0.1953		2937

		10k-30k		5.2795		1.4294		8.2513		7.6027		5.8093		5.5889				0.9487		1.5585		0.8119		1.9512		3.4614		3.104		2779

		30k-50k		4.835		0.9723		4.6899		1.8399		2.572		2.554				2.3242		4.5693		1.9195		2.3444		5.0604		4.7316		796

		50k-80k		3.5478		0.6427		2.6492		-0.599		1.1062		1.2268				3.7071		6.2751		2.8955		2.9873		5.9508		5.404		537

		80k-130k		1.5471		0.1835		-0.1108		-3.035		-0.6213		-0.3643				4.9022		8.673		3.5422		3.3023		6.9142		6.2987		411

		130k-200k		-1.5737		-0.1255		-3.1274		-5.0961		-2.3811		-1.9757				5.8483		10.7901		4.7053		3.881		8.2112		7.8213		323

		>=200k		-3.2637		-0.3489		-4.6992		-7.2307		-4.0199		-3.4612				5.2267		9.4622		4.2977		3.1155		7.2498		6.5193		331





		MFD

		Surrogate																Factor





















NOx	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-3.0482	-6.0731000000000002	-1.9573	0.94869999999999999	2.3241999999999998	3.7071000000000001	4.9021999999999997	5.8483000000000001	5.2267000000000001	SO2	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-4.3155000000000001	-9.8082999999999991	-3.3784000000000001	1.5585	4.5693000000000001	6.2751000000000001	8.673	10.790100000000001	9.4621999999999993	CO	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.843	-5.1482000000000001	-1.7577	0.81189999999999996	1.9195	2.8955000000000002	3.5421999999999998	4.7053000000000003	4.2976999999999999	VOC	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-1.7824	-2.6629999999999998	0.53539999999999999	1.9512	2.3443999999999998	2.9872999999999998	3.3022999999999998	3.8809999999999998	3.1154999999999999	PM25	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.9157000000000002	-3.6692999999999998	0.5927	3.4613999999999998	5.0603999999999996	5.9508000000000001	6.9142000000000001	8.2111999999999998	7.2497999999999996	PM10	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.7155	-3.7999000000000001	0.1953	3.1040000000000001	4.7316000000000003	5.4039999999999999	6.2987000000000002	7.8212999999999999	6.5193000000000003	








domain



				      Base and Future Emission Differences

						Base Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		150.12		56.13		-83.71		559.45		209.17

		SO2		10.60		31.01		-80.12		60.28		176.30

		CO		420.05		33.26		-35.12		1639.68		129.84

		PM10		8.16		20.08		-34.23		28.91		71.18

		PM25		7.59		23.59		-39.71		23.77		73.84

		VOC		81.66		20.85		-22.66		337.17		86.10



				Emission Differences Caused by Different Surrogates

				           2005-Surrogate Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		4.66		3.78		-0.38		26.72		21.70

		SO2		0.09		0.36		-1.24		0.51		2.02

		CO		58.88		6.52		-0.64		346.65		38.36

		PM10		1.64		4.65		-1.38		7.13		20.23

		PM25		1.37		5.23		-1.31		5.43		20.77

		VOC		23.11		6.91		-0.75		200.22		59.86



		Emission Differences Caused by Region to County Growth Allocation

						Region-Factor Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 MFD (%)		 RMSD		 NRMSD (%)

		NOX		11.79		9.57		-7.49		118.18		95.97

		SO2		3.23		12.71		-10.85		27.74		109.28

		CO		73.01		8.08		-6.89		443.41		49.09

		PM10		2.37		6.73		-6.01		14.69		41.63

		PM25		1.77		6.78		-6.34		9.25		35.34

		VOC		11.93		3.57		-4.00		52.66		15.75





																      2050 SMOKE Runs				                ICLUS Surrogates

																				2050		2005

																2050 NEI from 		County		Future Run       Scenario 2		2005-Surrogate Run Scenario 3

																Growth Factors		Region		Region-Factor Run Scenario 4		N/A

		No zero comparison



				      Base and Future Emission Differences

						Base Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		150.12		56.13		559.45		209.17

		SO2		10.60		31.01		60.28		176.30

		CO		420.05		33.26		1639.68		129.84

		PM10		8.16		20.08		28.91		71.18

		PM25		7.59		23.59		23.77		73.84

		VOC		81.66		20.85		337.17		86.10



				Emission Differences Caused by Different Surrogates

		                 2005-Surrogate Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		4.66		3.78		26.72		21.70

		SO2		0.09		0.36		0.51		2.02

		CO		58.88		6.52		346.65		38.36

		PM10		1.64		4.65		7.13		20.23

		PM25		1.37		5.23		5.43		20.77

		VOC		23.11		6.91		200.22		59.86



		Emission Differences Caused by Region to County Growth Allocation

		                   Region-Factor Run vs. Future Run

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		11.79		9.57		118.18		95.97

		SO2		3.23		12.71		27.74		109.28

		CO		73.01		8.08		443.41		49.09

		PM10		2.37		6.73		14.69		41.63

		PM25		1.77		6.78		9.25		35.34

		VOC		11.93		3.57		52.66		15.75



																		Speceis		 MAD		 NMAD		 RMSD		 NRMSD		 COUNT

																		NOX		72.4292		4.9746		127.5324		8.7591		1786

		POP>=30000																SO2		1.3943		0.3956		2.4802		0.7037		1786

																		CO		855.0539		6.9415		1627.136		13.2094		1786

																		PM10		14.411		4.2843		24.301		7.2246		1786

				Emission Differences Caused by Different Surrogates														PM25		11.5847		4.9567		18.6993		8.0008		1786

		                 2005-Surrogate Run vs. Future Run																VOC		295.0831		8.0756		763.9626		20.9076		1786

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		72.43		4.97		127.53		8.76

		SO2		1.39		0.40		2.48		0.70

		CO		855.05		6.94		1627.14		13.21								Speceis		 MAD		 NMAD		 RMSD		 NRMSD		 COUNT

		PM10		14.41		4.28		24.30		7.22								NOX		148.1872		10.8129		609.9268		44.505		1786

		PM25		11.58		4.96		18.70		8.00								SO2		46.8488		14.2403		141.7485		43.0862		1786

		VOC		295.08		8.08		763.96		20.91								CO		955.1465		8.2282		2226.6543		19.1817		1786

																		PM10		26.74		8.4352		67.8325		21.3981		1786

		Emission Differences Caused by Region to County Growth Allocation																PM25		19.1333		8.7376		43.2248		19.7394		1786

		                   Region-Factor Run vs. Future Run																VOC		115.4262		3.3826		245.2837		7.1882		1786

		Speceis		 MAD		 NMAD (%)		 RMSD		 NRMSD (%)

		NOX		148.19		10.81		609.93		44.51

		SO2		46.85		14.24		141.75		43.09

		CO		955.15		8.23		2226.65		19.18

		PM10		26.74		8.44		67.83		21.40

		PM25		19.13		8.74		43.22		19.74

		VOC		115.43		3.38		245.28		7.19







Srg

		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS		NOx		SO2		CO		PM10		PM25		VOC		GRIDS

		< 1k           		0.07		0.00		0.86		0.20		0.05		0.06		116702		0.7058		0.1297		1.8568		2.3108		2.3728		0.7376		116702

		1k-5k		1.77		0.03		24.02		7.19		1.20		1.37		12425		2.0408		0.2049		4.0703		4.2204		4.6471		3.1238		12425

		5k-10k           		6.29		0.14		92.85		43.00		3.80		4.54		2937		3.9495		0.3757		7.417		7.502		8.1499		8.1596		2937

		10k-30k		16.57		0.34		236.34		161.64		6.66		7.65		2779		5.2274		0.4908		9.9547		7.2421		8.3017		14.7114		2779

		30k-50k		32.85		0.66		402.41		145.64		8.25		9.34		796		6.144		0.5118		8.4706		5.3621		6.2955		7.792		796

		50k-70k		48.51		1.03		548.95		178.87		8.52		11.39		406		5.944		0.4701		7.596		5.0773		5.358		7.0369		406

		70k-100k		69.28		1.36		738.22		221.69		10.97		13.94		324		6.0542		0.5368		7.8729		4.3604		4.9332		7.1348		324

		>=100k		116.15		2.14		1412.08		416.70		15.42		19.91		872		4.4163		0.3321		6.6453		3.6879		4.3022		7.4133		872





		Surrogates				MAD																NMAD



		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.01		-0.00		-0.13		-0.01		-0.01		-0.01		116702

		1k-5k		0.16		0.00		2.99		1.90		-0.03		-0.02		12425

		5k-10k           		2.27		0.05		46.31		25.01		0.99		1.28		2937

		10k-30k		8.57		0.16		140.83		92.51		2.28		2.59		2779

		30k-50k		13.38		0.21		145.08		5.17		1.40		1.68		796

		50k-80k		12.87		0.22		102.92		-56.99		0.47		0.05		537

		80k-130k		1.50		0.01		-126.63		-160.95		-2.38		-2.53		411

		130k-200k		-35.86		-0.65		-552.74		-286.33		-6.04		-6.54		323

		>=200k		-115.52		-1.99		-1478.57		-507.59		-17.51		-21.62		331



		MD





		Factors				MFD





Factors

		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS		NOx		SO2		CO		PM10		PM25		VOC		GRIDS

		< 1k           		0.77		0.09		3.89		1.13		0.10		0.11		116702		7.5202		9.5661		7.9052		3.9558		4.3762		4.1292		116702

		1k-5k		8.12		2.03		49.67		10.64		1.46		1.83		12425		8.7827		11.2713		7.9017		5.393		5.4289		4.4727		12425

		5k-10k           		14.95		4.49		106.88		19.16		2.94		3.78		2937		8.997		11.4641		8.0038		5.9547		6.025		3.4652		2937

		10k-30k		29.30		8.51		195.09		32.14		5.55		7.19		2779		9.0231		11.8676		7.7081		6.633		6.7607		2.7172		2779

		30k-50k		51.24		15.37		337.85		49.79		9.43		12.14		796		9.3888		11.9675		6.9463		7.05		7.2889		2.6876		796

		50k-70k		76.88		24.32		532.74		70.89		13.49		18.77		406		9.4457		11.3915		7.381		8.5804		8.7365		2.8876		406

		70k-100k		99.79		31.55		658.28		84.94		16.56		22.89		324		9.0123		13.1613		7.1602		7.4141		7.7702		2.8727		324

		>=100k		284.03		88.73		1741.83		196.49		33.07		49.32		872		11.6842		14.9029		8.9426		9.8727		10.0579		3.8189		872







		Factors				MAD																NMAD



		POP50		NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.54		-0.09		-3.01		-0.78		-0.08		-0.10		116702

		1k-5k		-5.41		-1.79		-35.46		-5.80		-1.11		-1.43		12425

		5k-10k           		-4.51		-2.99		-37.13		-1.03		-1.14		-1.69		2937

		10k-30k		0.85		-2.98		-15.97		8.36		0.36		-0.19		2779

		30k-50k		2.30		0.74		31.95		21.54		3.10		3.68		796

		50k-80k		19.90		6.54		160.30		37.84		5.30		5.51		537

		80k-130k		58.12		17.58		281.36		59.26		11.18		15.02		411

		130k-200k		67.33		27.64		643.96		99.96		15.52		22.31		323

		>=200k		265.44		87.88		1611.19		195.29		29.67		43.03		331



		MD





MFD

		POP50		NOx		SO2		CO		VOC		PM25		PM10				NOx		SO2		CO		VOC		PM25		PM10		GRIDS

		< 1k           		-0.5407		-0.7106		-0.7776		-0.7949		-0.8866		-0.9333				-3.0482		-4.3155		-2.843		-1.7824		-2.9157		-2.7155		116702

		1k-5k		0.9593		0.2834		0.9793		1.1639		-0.1378		0.028				-6.0731		-9.8083		-5.1482		-2.663		-3.6693		-3.7999		12425

		5k-10k           		3.4531		1.4368		5.7584		6.4364		4.886		4.7906				-1.9573		-3.3784		-1.7577		0.5354		0.5927		0.1953		2937

		10k-30k		5.2795		1.4294		8.2513		7.6027		5.8093		5.5889				0.9487		1.5585		0.8119		1.9512		3.4614		3.104		2779

		30k-50k		4.835		0.9723		4.6899		1.8399		2.572		2.554				2.3242		4.5693		1.9195		2.3444		5.0604		4.7316		796

		50k-80k		3.5478		0.6427		2.6492		-0.599		1.1062		1.2268				3.7071		6.2751		2.8955		2.9873		5.9508		5.404		537

		80k-130k		1.5471		0.1835		-0.1108		-3.035		-0.6213		-0.3643				4.9022		8.673		3.5422		3.3023		6.9142		6.2987		411

		130k-200k		-1.5737		-0.1255		-3.1274		-5.0961		-2.3811		-1.9757				5.8483		10.7901		4.7053		3.881		8.2112		7.8213		323

		>=200k		-3.2637		-0.3489		-4.6992		-7.2307		-4.0199		-3.4612				5.2267		9.4622		4.2977		3.1155		7.2498		6.5193		331





		MFD

		Surrogate																Factor





















NOx	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-3.0482	-6.0731000000000002	-1.9573	0.94869999999999999	2.3241999999999998	3.7071000000000001	4.9021999999999997	5.8483000000000001	5.2267000000000001	SO2	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-4.3155000000000001	-9.8082999999999991	-3.3784000000000001	1.5585	4.5693000000000001	6.2751000000000001	8.673	10.790100000000001	9.4621999999999993	CO	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.843	-5.1482000000000001	-1.7577	0.81189999999999996	1.9195	2.8955000000000002	3.5421999999999998	4.7053000000000003	4.2976999999999999	VOC	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-1.7824	-2.6629999999999998	0.53539999999999999	1.9512	2.3443999999999998	2.9872999999999998	3.3022999999999998	3.8809999999999998	3.1154999999999999	PM25	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.9157000000000002	-3.6692999999999998	0.5927	3.4613999999999998	5.0603999999999996	5.9508000000000001	6.9142000000000001	8.2111999999999998	7.2497999999999996	PM10	<	 1k           	1k-5k	5k-10k           	10k-30k	30k-50k	50k-80k	80k-130k	130k-200k	>	=200k	-2.7155	-3.7999000000000001	0.1953	3.1040000000000001	4.7316000000000003	5.4039999999999999	6.2987000000000002	7.8212999999999999	6.5193000000000003	
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